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© Ink supply mechanism, ink jet cartridge provided with such a mechanism, and ink jet recording 
apparatus provided with such a mechanism. 


© An ink supply mechanism which supplies ink 
from an ink container (19) for storing ink to an ink 
discharging unit (17) which discharges ink comprises 
a first filter (70) member provided in an ink outlet 
section of the ink container; an ink supply passage 
(52) which conductively connects an ink jet record- 
ing unit and the ink container (19) for supplying ink 


from the ink container reservoir portion to the ink jet 
recording unit; and a second filter member (63) 
provided in the ink supply passage between the ink 
discharging ports and the first filter member (70). 
The second filter member (63) is provided with holes 
which create the capillary force greater than the 
negative pressure in the ink container. With the 
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above structure, it is possible to provide an ink jet making a recording means of a high-speed type 

recording apparatus capable of making the recovery usable in a usual recording apparatus, and improving 

amount compatible between a usual recording the ink usage efficiency in the recovery process, 
means and a recording means of a high-speed type, 


FIG. 7 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an ink supply 
mechanism which supplies ink from an ink con- 
tainer for reservoiring ink to an ink jet recording 
unit, an ink jet cartridge provided with such a 
mechanism, and an ink jet recording apparatus 
provided with such a mechanism. 

Related Background Art 

A recording apparatus having the functions of a 
printer, a copying machine, a facsimile apparatus, 
and the like or a recording apparatus which is used 
as an output equipment for a complex machine or 
a work station, which includes a computer, a word 
processor, and the like, are structured to record an 
image (including characters, marks, and the like) 
on a recording material (recording medium) such 
as a sheet or a thin plastic sheet (OHP and others) 
in accordance with image information. The fore- 
going recording apparatuses can be divided into 
such types as ink jet, wire dot, thermo-sensitive, 
and laser beam, among others types by the record- 
ing method to be employed as recording means. 

Of these types, the ink jet type (ink jet record- 
ing apparatus) is to record by discharging ink onto 
a recording material from recording means (a re- 
cording head). This type enables its recording 
means to be fabricated compactly, a highly precise 
image to be recorded at a high speed, and an 
ordinary sheet to be used for recording without any 
particular treatment. This type has further advan- 
tages such as an inexpensive running cost, lesser 
noises brought about by a non-impact method, and 
the ease with which to record a color image using 
a variety of color ink. 

Particularly, for the recording means (recording 
head) of the ink jet method which utilizes thermal 
energy for discharging ink, it is ease to fabricate 
the head having a highly densified arrangement of 
liquid passages (discharging port arrangement) by 
forming electrothermal transducers, electrodes, liq- 
uid passage walls, a ceiling plate, and others in the 
form of a thin film on a base board through the 
semiconductor fabrication processes such as etch- 
ing, deposition, and sputtering, hence making it 
possible to make the apparatus more compactly. 
Also, by utilizing the advantages of the IC technol- 
ogies and the microprocessing techniques, it be- 
comes easier to elongate the recording means or 
enable it to provide more area (to be more two- 
dimensional), hence enabling an easier implemen- 
tation of a fully multiple arrangement and higher 
densified assembling of the recording means. 
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Generally, the . above-mentioned recording 
means for an ink jet recording apparatus comprises 
an ink discharging unit capable of generating fine 
ink droplets, an ink supply unit to guide ink to the 

5 ink discharging unit, and an ink tank unit which 
contains ink. Also, the ink jet recording apparatus is 
generally provided with a recovery mechanism for 
eliminating the defective discharging of the record- 
ing means. The recovery amount (the discharging 

10 ink amount used for the recovery process) is usu- 
ally set at a value of the volume of a part from the 
discharging ports to the filter for removing dust 
particles and air bubbles in the ink, which is lo- 
cated on the end of the ink tank side of the ink 

75 supply unit, +a. 

However, if the recording means is designed in 
accordance with the above specification, the vol- 
ume between the discharging ports and the filter 
inevitably becomes great when the area of the filter 

20 is made large in order to reduce the flow resistance 
for the intended high-speed ink discharging. As a 
result, the amount of discharging ink used for re- 
covery process becomes great, hence creating a 
problem that the amount of ink used for the pur- 

25 pose other than recording is remarkably increased; 

As in the conventional example described 
above, the greater volume between the discharging 
ports and filter brings about the greater amount of 
ink used for the recovery process. Thus, the follow- 

30 ing drawbacks are encountered: 

Firstly, since there is no compatibility in the 
recovery amount between an ordinary recording 
head and a high-speed type recording head, it 
becomes impossible to use a high-speed type re- 

35 cording head for the ordinary recording apparatus 
because of the flow resistance created by the filter 
which results in the insufficient ink supply. 

Secondarily, as the recovery amount is greater 
in the high-speed type recording head than the 

40 ordinary recording head, the amount of ink used for 
the purpose other than recording becomes greater, 
thus wasting more amount of ink. Accordingly, the 
ink usage efficiency is inevitably lowered. 

45 SUMMARY OF THE INVENTION 

The present invention is designed in consider- 
ation of these technical problems. It is an object of 
the invention to provide an ink supply mechanism 

so capable of proving the compatibility of the recovery 
amount between an ordinary recording head (re- 
cording means) and a high-speed type recording 
head (recording means), making the high-speed 
type recording head usable in an ordinary record- 

55 ing apparatus, and improving the ink usage effi- 
ciency in the recovery process, as well as an ink 
jet recording apparatus provided with such a 
mechanism. 
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It is another object of the present invention to 
provide an ink supply mechanism which makes it 
possible to execute the head recovery process in 
an ordinary recovery amount even when the area 
of the filter located at the end of an ink supply tube 
is made large in order to increase the ink amount 
in the flow passage (for a high-speed recording 
execution), so that the compatibility between an 
ordinary head and a high-speed type head is ob- 
tained, and also, the ink usage efficiency in the 
recovery process is improved, as well as an ink jet 
recording apparatus provided with such a mecha- 
nism. 

It is still another object of the present invention 
to provide an ink supply mechanism in which, 
beside a filter arranged on the ink outlet of an ink 
container, an intermediate filer is provided in the 
midway of an ink flow passage from the ink dis- 
charging port to the filter, and the capillary force of 
the intermediate filter for the ink is set at a value 
greater than the negative pressure in the ink con- 
tainer, as well as an ink jet cartridge provided with 
such a mechanism, and an ink jet recording ap- 
paratus provided with such a mechanism. 

It is a further object of the present invention to 
provide an ink supply mechanism for which each of 
the volumes between the ink discharging ports and 
an intermediate filter, and the intermediate filter 
and the filter arranged on the ink outlet is set at a 
value substantially equal to the conventional recov- 
ery volume between the ink discharging ports and 
the filter, and then, the area of the filter on the ink 
outlet is designed to be large, as well as an ink jet 
cartridge provided with such a mechanism, and an 
ink jet recording apparatus provided with such a 
mechanism. 

It is still a further object of the present inven- 
tion to provide an ink supply mechanism capable 
of recovering a recording head (of a high-speed 
type) having a large recovery amount by increasing 
the number of recoveries (the number of the inter- 
mediate filter plus one to cover such increased 
amount of recovery through the arrangement of 
intermediate filters in the ordinary recording ap- 
paratus whose recovery amount is small, and at the 
same time, being capable of recovering the or- 
dinary recording head with a small recovery 
amount (one-time recovery), as well as an ink jet 
cartridge provided with such a mechanism, and an 
ink jet recording apparatus provided with such a 
mechanism. 

It is another object of the present invention to 
provide an ink supply mechanism to supply ink 
from an ink container reservoiring ink to the ink jet 
recording unit provided with the ink discharging 
ports for discharging ink, which includes the follow- 
ing: 

a first filter member which is arranged on the 
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ink outlet of the ink container; 

an ink supply passage to supply ink from the 
ink container to the ink jet recording unit by con- 
ductively connecting the ink jet recording unit and 
5 the ink container; and 

a second filter member arranged in the ink 
supply passage between the ink discharging ports 
and the first filter member, the second filter mem- 
ber being provided with a hole which creates a 
70 capillary force greater than the negative pressure in 
the ink container, and to provide an ink jet cartridge 
provided with such a mechanism, and an ink jet 
recording apparatus provided with such a mecha- 
nism. 

75 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view schematically 

showing the principal structure of an embodiment 
20 of the ink jet recording apparatus to which the 

present invention is applicable. 

Fig. 2 is a perspective view schematically 

showing the outer appearance of the recording 

means shown in Fig. 1. 
25 Fig. 3 is a schematically exploded perspective 

view illustrating the recording means shown in Fig. 

2. 

Fig. 4 is a partially perspective view schemati- 
cally showing the structure of the ink discharging 
30 unit of the recording means shown in Fig. 2. 

Fig. 5 is a schematically perspective view of 
the ink tank shown in Fig. 3 which is observed from 
the ink jet unit mounting side. 

Fig. 6 is a cross-sectional view schematically 
35 showing the state of mounting the recording means 
shown in Fig. 2 to a carriage. 

Fig. 7 is a vertical section schematically show- 
ing a first embodiment of the ink supply system of 
the ink jet recording apparatus to which the present 
40 invention is applicable. 

Fig. 8 is a schematically vertical section par- 
tially showing the principal structure of a second 
embodiment of the ink supply system of the ink jet 
recording apparatus to which the present invention 
45 is applicable. 

Fig. 9 is a schematically vertical section par- 
tially showing the principal structure of a third em- 
bodiment of the ink supply system of the ink jet 
recording apparatus to which the present invention 
so is applicable. 

Fig. 10 is a schematically vertical section par- 
tially showing the principal part of another struc- 
tural example of the ink supply system of the ink 
jet recording apparatus to which the present inven- 
55 tion is applicable. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Hereinafter, with reference to the accompany- 
ing drawings, the description will be made of the 
embodiments according to the present invention. 
Fig. 1 is a perspective view schematically showing 
the structure of an embodiment of the ink jet re- 
cording apparatus to which the present invention is 
applied. In Fig. 1, a lead screw 3 having an in- 
scribed spiral groove 2 is axially and rotatively 
supported by the main body of the apparatus 1. 
The lead screw 3 is interlocked with the normal 
and reverse rotations of a driving motor 4, and is 
driven and rotated through transmission gears 5 
and 6. A carriage 7 fits its pin (not shown) provided 
on its support 8 (see Fig. 6) in the spiral groove 2. 
The carriage is also slidably guided by the guide 
rail 9, thus reciprocating in the directions indicated 
by arrows a and b by the normal and reverse 
rotations of the foregoing driving motor 4. A record- 
ing material 10 such as sheet or plastic thin plate is 
fed by a platen roller 11. In the recording position, 
the recording material is being pressed to the 
periphery- of the platen roller 11 by a sheet press- 
ing board 12 which extends in the traveling direc- 
tion of the carriage. 

Photocouplers 13 and 14 constitute the home 
position detecting means which confirms the pres- 
ence of the lever 15 of the carriage 7, and then, 
causes the rotational direction of the driving motor 
4 to be reversed. On the carriage 7, an ink jet 
cartridge 16 which constitutes recording means is 
mounted. This ink jet cartridge 16 comprises an ink 
jet unit 18 including an ink jet head 17 which is 
integrally formed with an ink tank 19 serving as an 
ink reservoir as shown in Fig. 3. In a position out of 
the recording area (the home position, for exam- 
ple), a cap member 20 is arranged to airtightly 
cover (to execute a capping) the discharging port 
surface (the front end where the discharging ports 
are arranged) of the ink jet head 17. This cap 
member 20 is supported by a supporting member 
21 and is also provided with sucking means 22, 
thus being structured to execute the suction recov- 
ery of the ink jet head 17 through the inner ap- 
erture 23 in the cap. 

On a frame 24 of the main body of the appara- 
tus 1, a supporting board 25 is mounted. A clean- 
ing blade 26 which is slidably supported by the 
supporting board 25 can travel by a driving means 
(not shown) in the forward and backward directions 
with respect to the ink jet head 17. As a cleansing 
blade 26, it is possible to use the various modes 
publicly known in addition to the one represented 
in Fig. 1. A lever 27 is to begin a suction recovery 
operation and can shift following the movement of 
a cam 28 which abuts upon the carriage 7. Then, 
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as this lever 27 shifts, a known transmission means 
comprising a gear 29. a clutching switch, and oth- 
ers is controlled. Hence, the transmission of the 
driving force from a driving motor 4 is controlled. 

5 Each of the capping, cleaning, and suction 

recovery processes is executed by the action of 
the lead screw 3 in the corresponding positions 
when the carriage 7 arrives in the area on the 
home position side. Each of these processes is 

10 executable in an arbitrary mode by utilizing the 
known timing and sequence. Also, each of these 
processes can be implemented independently or 
complexly. 

Fig. 2 is a perspective view showing the outer 

;s appearance of the ink jet cartridge 16 shown in Fig. 
1. Fig. 3 is an exploded perspective view showing 
the ink jet cartridge 16. In Fig. 2 and Fig. 3, the ink 
jet cartridge 16 is of such a structure that the ink 
jet unit 18 including the ink jet head 17 is integrally 

20 fabricated with the ink tank 19 containing ink. In the 
ink jet head 17, many numbers of discharging ports 
30 are also integrally formed. The ink jet unit 18 
includes this ink jet head 17 together with the 
electric wiring and ink tubing to the ink jet head 17 

25 among some others. 

The ink jet cartridge 16 according to the 
present embodiment has a larger ratio of the ink 
containing portion, and the leading end of the ink 
jet unit 18 slightly extrudes from the front end of 

30 the ink tank 19. This ink jet cartridge (recording 
means) 16 is of a disposable type, which is de- 
tachably and fixedly supported by the carriage 7 
through the positioning means and electrical con- 
tact of the carriage 7 to be described later in 

35 conjunction with Fig. 6. 

Fig. 4 is a partially perspective view schemati- 
cally showing the structure of the ink jet head 17. 
This ink jet head 17 is an ink jet recording head 
which discharges ink by utilizing thermal energy, 

40 and is provided with electrothermal transducers for 
generating the thermal energy. Also, the ink jet 
head 17 is to record by discharging ink from the 
discharging ports with the utilization of the pressure 
changes created by the development and contrac- 

45 Won of the air bubbles resulting from the film boil- 
ing created by the application of the thermal en- 
ergy from the foregoing electrothermal transducers. 

In Fig. 4, the electrothermal transducers are 
arranged in the liquid passages 42 in the ink jet 

so head 17, respectively, which generate thermal en- 
ergy when an applied voltage is supplied in order 
to discharge ink from a plurality of discharging 
ports 30 arranged in a row. Then, in response to 
the recording signals from a control circuit (not 

55 shown) provided in the main body side of the 
recording apparatus for giving the head driving 
signals, each of the electrothermal transducers 31 
is driven by the applied driving signal which is 
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selectively supplied, thus enabling the electrother- 
mal transducer 31 to generate the thermal energy 
for the creation of the film boiling required to form 
an air bubble in the ink passage 41. With the 
development of this air bubble, an ink droplet is 
discharged from the discharging port 30. Each of 
the electrothermal transducers 31 is provided on a 
heater board 32 formed on a silicon substrate, and 
is integrally formed by a film formation technique 
together with the aluminum wiring and the like (not 
shown) to supply an electric power to each of the 
electrothermal transducers 31 . 

There are integrally formed a grooved ceiling 
plate 34, with which the partitions to separate a 
plurality of ink liquid passages 42, and a common 
liquid chamber 33 and others to contain ink to be 
supplied to each of the ink passages 42 are 
formed, respectively; an ink inlet 35 (see Fig. 3) to 
induce ink from the ink tank 19 into the common 
liquid chamber 33; and a discharging port plate (a 
plate on which the discharging port surface is 
formed) 36 having a plurality of discharging ports 
30 corresponding to each of the ink liquid pas- 
sages 42. It is preferable to use polysulfone for this 
integral formation, but it may be possible to use 
polyether sulfone, polyphenylene oxide, poly- 
propylene, or some other forming resin materials. 

Fig. 5 is a perspective view schematically 
showing the mounting part of the ink jet unit 18 of 
the ink tank 19 shown in Fig. 3. Fig. 6 is a cross- 
sectional view showing the mounting arrangement 
of the ink jet unit 16 to the carriage 7. Now, mainly 
with reference to Fig. 3, the description will be 
made of the structure of the ink jet unit 18 while 
referring to each of the foregoing drawings as 
required. 

In Fig. 3, the one end of the wiring board 37 
and the wiring part of the heater board 32 of the 
ink jet head 17 are. connected to each other. Fur- 
ther, on the other end of the wiring board 37, a 
plurality of pads 38 are arranged corresponding to 
each of the electrothermal transducers 31 (see Fig. 
4) for receiving the electric signals form the main 
body of the apparatus. In this way, the electric 
signals from the main body of the apparatus are 
each individually supplied to the respective elec- 
trothermal transducers 31. 

The metallic support 39 which holds the re- 
verse side of the wiring board 37 by its face serves 
as a bottom board of the ink jet unit 18. A pressure 
spring 40 is of a M-letter shape, and with the 
center of the M-letter shape, the spring slightly 
presses the outer wall portion of the common liquid 
chamber 33 (see Fig. 4), and at the same time, 
with its front apron 41, the spring intensively 
presses a part of liquid passage 42 or preferably 
the area in the vicinity of the discharging ports 30 
linearly. The heater board 32 and ceiling board 34 
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engage with each other between the feet of the 
pressure spring 40 when the feet engage with the 
reverse side of the support 39 through the holes 43 
of the support 39, and these boards are fixed under 
5 pressure to each other by the intensive biasing 
forces of the pressure spring 40 and its front apron 
41. 

The support 39 has the holes 47, 48, and 49 
which engage with the two positioning extrusions 

70 44 of the ink tank 19 and the extrusions 45 and 46 
(see Fig. 5) for holding the thermal fusion, respec- 
tively, and has in addition, the extrusions 50 and 51 
on its reverse side for positioning it to the carriage 
7. Also, in the support 39, a through hole 53 is 

75 provided for the ink supply tube 52 from the ink 
tank 19. The mounting of the support 39 on the 
wiring board 37 is executed by an adhesive bond- 
ing by an adhesive or the like. 

The recesses 54 and 55 of the support 39 are 

20 arranged in the vicinity of the foregoing extrusions 
50 and 51, respectively, and are positioned on the 
extended lines of the parallel grooves 56 and 57 
which are arranged on the three sides on the 
circumference of the head unit 18 of the assem- 

25 bled ink jet cartridge 16 (see Fig. 2), thus being 
structured so that dust particles, ink, and other 
unwanted substances do not reach the foregoing 
extrusions 50 and 51. The covering member 58 
where the foregoing parallel grooves 56 are formed 

30 serves to form the outer wall of the ink jet cartridge 
16 as shown in Fig. 6, and at the same time, to 
form a space 59 between the outer wall and the ink 
tank 19 in order to mount the ink jet unit 18. Also, 
the ink supply member 60 where the foregoing 

35 parallel grooves are formed is arranged in the form 
of a cantilever which is fixed on the ink supply tube 
52 side, and also, has an ink guide tube 61 which 
is connected to the foregoing ink supply tube 52. 
Further, to this member, a sealing pin 62 is in- 

40 serted to secure the capillary phenomenon be- 
tween the fixed side of the ink guide tube 61 and 
the ink supply tube 52. In this respect, the coupling 
part between the ink tank 19 and ink supply tube 
52 is sealed by press fitting. On the end on the ink 

45 tank 19 side of the foregoing ink supply tube 52, an 
intermediate filter 63 is provided. 

The forgoing ink supply member 60 is manu- 
factured by a mold formation at a low cost in a 
high positional precision without lowering the preci- 

50 sion required for the fabrication. Further, when fab- 
ricated in a large quantity with the arrangement of 
the ink guide tube 61 of a cantilever structure, it is 
possible to stabilize the abutting condition of the 
ink guide tube 61 to the ink inlet 35. In the present 

55 embodiment, it is possible to obtain a perfect con- 
ductive condition between them reliably just by 
allowing the sealing adhesive to flow in from the ink 
supply member 60 side. In this respect, the fixation 
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of the ink supply member 60 to the support 39 can 
be carried out easily in such a manner that two 
pins (not shown) arranged on the reverse side of 
the ink supply member 60 are fitted through the 
holes 64 and 65 of the support 39, respectively, 
and then, just thermally bonded. The slight ex- 
trusions formed on the reverse side of the surface 
where these are thermally bonded are received by 
the recesses (not shown) on the side end of the 
mounting side of the ink jet unit 18 of the ink tank 
19. Therefore, the positioning surface of the ink jet 
unit 18 can be obtained exactly. 

Now, the description will be made of the ink 
tank 19. The ink tank 19 comprises the main body 

66 of the cartridge, an ink absorbent 67. and a 
covering member 68 fundamentally. After the ink 
absorbent 67 is inserted into the main body 66 of 
the cartridge from the side opposite to the ink jet 
unit 18, this portion is sealed by the covering 
member 68 to assemble them. The ink absorbent 

67 is to impregnate ink and hold it, and is arranged 
in the main body 66 of the cartridge as described 
above. The ink supply inlet 69 is to supply ink to 
the ink jet unit 18. A filter 70 is provided slightly 
inside the inlet. Further, an air conduit aperture 71 
is arranged in the ink tank 19 to allow the air to be 
conducted into its interior, and a repellent material 
72 is arranged in the interior of the air conduit 
aperture 71 in order to avoid any ink leakage. 

In the ink jet cartridge 16 according to the 
present embodiment, the rear end of the ink jet 
head 17 is flattened so that the required space for 
assembling the head is minimized, and at the same 
time, a structure is adopted to maximize the vol- 
ume of the ink to be contained. Therefore, not only 
it is possible to make the recording apparatus 
small, but also to reduce the replacement fre- 
quency of the cartridge 16. Then, by utilizing the 
rear part of the space for integrating the ink jet unit 
18, an extrusion is formed in this location for the 
provision of the air conduit aperture 71. The interior 
of this extrusion is made hollow to provide an air 
pressure supplying space which matches the entire 
thickness of the foregoing ink absorbent 67. With 
the adoption of such a structure as this, it is 
possible to obtain an excellent ink jet cartridge 16. 

In this respect, the air pressure supplying 
space 73 is much larger than the conventional one, 
and since the foregoing air conduit aperture 71 is 
positioned in the upper part thereof, it is possible 
to retain ink in this air pressure supplying space 73 
temporarily even if the ink is parted from the ink 
absorbent by some abnormality, and then to collect 
the ink into the absorbent 67 reliably, hence provid- 
ing an excellent ink jet cartridge 16 which utilizes 
every part of it without any waste. 

Also, the structure of the mounting face of the 
ink jet unit 18 of the ink tank 19 is shown in Fig. 5. 
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Now, given a straight line running through almost 
the center of the discharging ports 30 of the dis- 
charging plate 36 in parallel with the mounting 
fiducial plane of the bottom face of the ink tank 19 

s or the surface of the carriage 7 as Li , the two 
positioning extrusions 44 and 44 which engage with 
the two holes 47 of the support 39, respectively, 
are located above this straight line Li (see Fig. 5). 
The height of these extrusions 44 and 44 are 

70 slightly lower than the thickness of the support 39, 
making it possible to position the support 39. In 
Fig. 5, on the extension of the straight line Li , a 
nail 76 is positioned, with which the right-angled 
engaging surface 75 of the positioning hook 74 of 

75 the carriage 7, as shown in Fig. 6. Thus, it is so 
arranged that the active force exerted to position 
the carriage 7 works on the surface area in parallel 
with the above-mentioned fiducial plane including 
the foregoing straight line Li (see Fig. 5). As de- 

20 scribed later, these relations present an effective 
structure in terms of making the positioning preci- 
sion merely for the ink tank 19 as equally accurate 
as that of the discharging ports 30 of the ink jet 
head 17. 

25 Also, the extrusions 45 and 46 (Fig. 5) of the 

ink tank 19, which respectively correspond to the 
holes 48 and 49 (Fig. 3) provided for the support 
39 to be fixed to the side face of the ink tank -19, 
are longer than the foregoing extrusions 44 and 44, 

30 and the extruded portions penetrated through the 
support 39 are thermally bonded in order to fix the 
support 39 to the side face. Now, given a straight 
line orthogonal to the foregoing straight line as Li 
and running through the foregoing extrusion 45 as 

35 L3, and a straight line running through the fore- 
going extrusion 46 as L 2 , the substantial center of 
the ink supply inlet 69 (Fig. 3) is positioned on the 
straight line L3. Therefore, the coupling state of the 
ink supply inlet 69 and the ink supply tube 52 is 

40 stabilized, and the load to the coupling state is 
reduced even when dropped or an impact is given. 

Also, the straight line L 2 and the straight line L3 
do not agree, and since the extrusions 45 and 46 
are present in the vicinity of the extrusion 44 on the 

45 discharging port 30 side of the ink jet head 17, it 
will produce further enforcement effects on posi- 
tioning the ink jet head 17 with respect to the ink 
tank 19. In this respect, a straight line U in Fig. 5 
represents the position of the outer wall of the ink 

so supply member 60 when mounted. As the fore- 
going extrusions 45 and 46 are arranged along this 
straight line U, these extrusions give a sufficient 
strength and positioning precision with respect to 
the weight on the structure of the ink jet head 17 

55 on its leading end side. The front flange 77 of the 
ink tank 19 is inserted into the hole of the front 
plate 78 of the carriage 7 (see Fig. 6) for the 
purpose of counteracting such an abnormality as 
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the disposition of the ink tank 19 is extremely 
great. 

A stopper 79 (see Fig. 6) is provide on the bar 
(not shown) of the carriage 7 for preventing the 
carriage 7 from dropping off. This constitutes a 
protective member such that when the ink jet car- 
tridge 16 advances beneath the bar in the position 
where it is rotated and mounted as described later, 
the mounting state can be maintained even if the 
force is exerted upward which may cause the car- 
tridge to be off from the set position unnecessarily. 

The ink tank 19 is formed to enclose the ink jet 
unit 18 by covering the tank with the covering 
member 58 after the ink jet unit 18 is installed with 
the exception of its lower aperture. The ink jet 
cartridge 16 formes a space the four sides of which 
are essentially enclosed because the foregoing 
lower aperture provided for mounting it on the 
carriage 7 is closely located to the carriage 7. 
Therefore, the heat from the ink jet. head 17 which 
is retained in this enclosed space serves effectively 
to make this space a heat retaining space. Never- 
theless, when the apparatus is continuously used 
for a long time, this condition will, though slightly, 
cause the temperature rise. In the present embodi- 
ment, therefore, a slit (aperture) 80 is arranged on 
the upper surface of the ink jet cartridge 16 in a 
width narrower than the foregoing enclosed space 
in order to promote the natural heat radiation of the 
support 39. By the provision of this slit 80, it is 
possible to implement an even distribution of tem- 
perature in the ink jet unit 18 as a whole without 
being affected by the environmental conditions 
while avoiding the foregoing temperature rise. 

When the ink tank is assembled as the ink jet 
cartridge 16, ink is supplied from the interior of the 
main body 66 of the cartridge to the interior of the 
ink supply member 60 through the ink supply inlet 
69, the hole 53 of the support 39, the leading-in 
port provided on the reverse side in the ink supply 
member 60, and then, through the interior of the 
ink supply member 60, the ink flows in the com- 
mon liquid chamber 33 (see Fig. 4) from the lead- 
ing-out port of the ink supply member 60 through 
an appropriate supply tube and the ink receptacle 
35 of the ceiling plate 34. The junctions of the ink 
flow in the above-mentioned passage are sealed by 
a silicon rubber, butyl rubber, or some other pack- 
ing or by the application of press fitting, respec- 
tively, thus securing the ink supply passage in 
such a sealed structure as this. 

As described above, each of the ink supply 
member 60, the ceiling plate 34 and discharging 
port plate 36, and the main body 66 of the car- 
tridge is formed as one integrated component, re- 
spectively. Therefore, not only these components 
enable the assembling to be executed in a high 
precision, but also effectively contribute to improv- 
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ing the quality in a large scale production. Also, as 
the part numbers are reduced as compared to the 
conventional apparatus, it is easier to obtain and 
demonstrate the excellent characteristic properties 

5 reliably as desired. Further, in the present embodi- 
ment, an interval 83 exists between the upper 
surface 81 of the ink supply member 60 and the 
end portion 82 of the ceiling member where the 
elongated thin aperture (slit) 80 is formed for the 

io ink tank 19 as shown in Fig. 2. Likewise, an interval 
(not shown) is formed between the bottom face 84 
(Fig. 3) of the ink supply member 60 and the end 
portion 85 of a lower thin board on the head side 
where the covering member 68 of the ink tank 19 

75 is bonded. 

These intervals contribute to the further promo- 
tion of the heat radiation of the above-mentioned 
aperture 80, and at the same time, to the preven- 
tion of any unwanted force from acting directly on 

20 the ink supply member 60 even if such a force is 
exerted on the ink tank 19, that is, to the prevention 
of such a force from acting on the ink jet unit 18 
ultimately. In any case; the above-mentioned struc- 
ture of the present embodiment is not available in 

25 the conventional example. While each of the com- 
ponents efficiently produces a remarkable effect by 
itself, this structure will demonstrate particular ef- 
fects when each of them is combined together. 

Now, mainly referring to Fig. 6, the mounting of 

30 the ink jet cartridge 16 to the carriage 7 will be 
described. In Fig. 6, the platen roller 11 guides a 
recording material (a recording sheet, for example) 
10 in the direction toward the surface of Fig. 6 from 
the rear side thereof. The carriage 7 travels in the 

35 longitudinal direction (axial direction) of the platen 
roller 1 1 . The carriage 7 is provided with a front 
plate 78 (2 mm thick, for example) positioned in 
front of the carriage 7, that is, the front side of the 
ink jet cartridge 16 on the platen roller 11 side; an 

40 electrical connection supporting board 86 which will 
be described later; and a positioning hook 74 for 
fixing the ink jet cartridge 16 in a given recording 
position. 

The front plate 78 has two positioning extrusion 
45 surface 87 fitting to the extrusions 50 and 51 (Fig. 
3) of the support 39 of the ink jet cartridge 16 in 
order to receive the vertical force to these extruded 
surfaces 87 after the ink jet cartridge 16 is in- 
stalled. To this end, a plurality of ribs (not shown) 
so are provided on the platen roller 11 side of the 
from plate 78 to face in the direction of the vertical 
force. These ribs slightly extrude (approximately 
0.1 mm, for example) toward the platen roller 11 
side from the front position L$ when the ink car- 
55 tridge 16 is installed, hence dually serving as the 
head protection extrusions. 

The supporting board 86 has a plurality of 
reinforcement ribs 88 extending vertically to the 
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surface of Fig. 6. The heights of these ribs 88 are 
gradually lowered in the direction from the platen 
roller 11 side to the hook 74 side. With this ar- 
rangement, the ink jet cartridge 16 can be installed 
in a inclined state as shown in Fig. 6. Also, the 
supporting board 86 supports a flexible sheet 90 
having pads 89 corresponding to the pads 38 (Fig. 
3) of the wiring board 37 (Fig. 3) of the ink jet 
cartridge 16 as well as a rubber pad sheet 91 
having the dots which create the resilient force 
which presses each of the pads 89 from the rear 
side. 

In order to stabilize the state of the electrical 
connection between the pads 38 and the pads 89, 
the supporting board 86 is provided with a position- 
ing surface 92 on the hook 74 side in order to 
exercise the active force to the ink jet cartridge 16 
in the direction opposite to the active direction of 
the extruded surface 87, hence forming a pad 
contacting area between them, and at the same 
time, uniformly regulating the deformation amount 
of the dots of the doted rubber sheet 91 which 
correspond to the pads 89. The positioning surface 
92 abuts upon the wiring board 37 (Fig. 3) when 
the ink jet cartridge 16 is fixed to the recordable 
position. The pads 38 are distributively arranged to 
be symmetrical to the aforesaid straight line Li - 
(see Fig. 5). Therefore, the deforming amount of 
each dot of the dotted rubber pad sheet 91 be- 
comes uniform to make the contact pressure be- 
tween the pads 89 and pads 38 are further stabi- 
lized. In the present embodiment, the pads 38 are 
distributed in two rows for upper and lower each, 
and two vertical rows. 

In Fig. 6, the hook 74 has an elongated hole 
which engages with the fixed shaft 93, and by 
utilizing the space of this elongated hole in which it 
can shift itself, the hook rotates in the counter-clock 
wise direction, and then, shifts to the left side 
toward the longitudinal direction of the platen roller 
11 for the positioning of the ink jet cartridge 16 to 
the carriage 7. The movement of the hook 74 can 
be arranged in any way, but it is preferable to 
adopt a structure which allows the use of a lever or 
the like. In any case, when this hook 74 rotates, the 
ink jet cartridge 16 is being shifted to the platen 
roller 1 1 side, and the positioning extrusions 50 
and 51 move to a position where these extrusions 
can abut upon the extruded face of the front plate 
78. By the hook 74 which has shifted to the left 
side, the right-angled hook surface 75 is being in 
close contact with the right-angled surface of the 
nail 76 of the ink jet cartridge 16, and the ink jet 
cartridge 16 rotates in the plane around the con- 
tacting area between the extrusions 50 and 51 and 
the extruded surface 87, thus enabling the pads 38 
and pads 89 to start contacting each other ulti- 
mately. 
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Then, when the hook 74 is held at a given 
position, that is, a position where it is fixed, there 
are formed simultaneously the complete contact 
between the pads 38 and pads 89; the complete 

s surface contact between the extrusions 50 and 51 
and the extruded surface 87; the interfacial contact 
between the hook surface 75 and the right-angled 
surface of the nail 76; and the surface contact 
between the wiring board 37 (Fig. 3) and the posi- 

io tioning surface 92. Hence, the positioning of the ink 
jet cartridge 16 is completed and maintained with 
respect to the carriage 7. 

Fig. 7 is a vertical section schematically show- 
ing a first embodiment of the ink supply system of 

75 the ink jet recording apparatus to which the present 
invention is applicable. In Fig. 7, an intermediate 
filter 63 is thermally bonded to the end of the ink 
supply tube 52 on the ink tank 19 side. Further, a 
filter 70 which abuts on the ink absorbent 67 is 

20 thermally bonded to the ink leading-out port 94 of 
the ink tank 19. Then, it is defined that the volume 
V A (the volume of the part where the ink is filled in) 
from the discharging ports 30 of the ink jet head 17 
to the aforesaid intermediate filter 63 and the vol- 

25 ume V B from the intermediate filter 63 to the filter 
on the ink leading-out port 94 are substantially 
equal to each other. 

The mesh size of each of the filters 63 and 70 
are defined as given below. In other words, for the 

30 intermediate filter 63, holes of approximately sev- 
eral tens of microns each are formed in the form of 
cells. The capillary force of the cells for ink is 
greater than the negative pressure in the ink tank 
19. It is also arranged to make the resistance 

35 extremely small when the ink flows through the 
filter. On the other hand, for the filter 70 provided 
for the ink leading-out port 94, the mesh size is 
defined to be just good enough to hold dust par- 
ticles of approximately 10 microns or more at the 

40 sacrifice of a slight flow resistance to be created. 

Also, regarding the areas of each of the filters 
63 and 70, whereas the diameter of the intermedi- 
ate filter 63 may be approximately 2 mm so as to 
maintain an ink meniscus in the ink flow path in a 

45 case of a monochromatic head having 64 discharg- 
ing ports 30 driven by 6 KHz, for example, the 
minimum diameter of the filter 70 at the ink lead- 
ing-out port 94 should be three to six times, prefer- 
ably four to five times as large as the diameter of 

so the intermediate filter, that is, selected to be of 6 
mm diameter or more in order to facilitate refilling 
of ink consumed for discharge. Further, the dis- 
tance between the intermediate filter 63 and the 
filter 70 is determined by a value of the volume V B 

55 set in view of relation between the volumes V A and 
V B - 

It is extremely important to execute a proper 
selection of the filter mesh sizes for each of the 
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filters 63 and 70 and a proper setting of the dis- 
tance between both filters 63 and 70. These should 
be designed carefully. In this case, the recovery 
amount for the head recovery process of the re- 
cording apparatus should be good enough if such 
an amount is a volume which is more than the 
volume between the discharging ports 30 and the 
intermediate filter 63 or between the intermediate 
filter 63 and the filter 70 at the ink leading-out port 
94, whichever greater. The reason is that even in a 
state where no ink exists at all in the liquid passage 
from the ink leading-out port 94 to the discharging 
ports 30, the ink can be raised by the first-time 
recovery operation at least to the surface of the 
intermediate filter 63 from the surface of the filter 
70, and then, by the next recovery operation, the 
ink can be induced at least to the discharging ports 
30 from the intermediate filter 63. 

At this time, a volume. between the discharging 
port 30 of the ink jet head 70 and the intermediate 
filter 63 is substantially equal to a volume between 
the intermediate filter 63 and the filter 70 of the ink 
leading out port 94 so that the recovery amount by 
pump suction can be minimized. 

However, in fact, the volume V B is slightly less 
than the volume V A . Preferably a value of the 
volume V B is more than or equal to 90% and less 
than or equal to 95% of a value of the volume V A . 
Because ink can be securely sucked to the inter- 
mediate filter 63 by one recovery operation when 
ink remain in the ink tank 19 decreases. In this 
case the recovery amount by one recovery opera- 
tion of a pump may be the volume V A . 

With the filters set as above, it is possible to 
execute a recovery operation with approximately 
half an amount (1/2) per time as compared to the 
conventional example in which no intermediate fil- 
ter 63 is employed. In addition, the ink drop which 
tends to occur in a normal condition of use (the 
phenomenon that ink runs backward) can be held 
by the intermediate filter 63, thus making it possi- 
ble to recover this condition just by a one-time 
recovery operation. Conversely speaking, by the 
provision of the intermediate filter 63, the volume 
between the discharging ports 30 and the filter 70 
at the ink leading-out port 94 can be doubled (that 
is, the leading-out port 94 can be doubled (that is, 
the recovery amount equivalent to the volume twice 
as much can be secured). In this way, it becomes 
possible to reduce the flow resistance by making 
the effective area of the filter 70 at the ink leading- 
out port 94, and to arrange it as an ink supply 
system suitable for a high-speed recording. 

In other words, just by making the number of 
the recovery operation two times, that is, [the num- 
ber of the intermediate filter 63 + 1] in a recording 
apparatus having a usual recording speed, it is 
possible to execute the recovery process reliably 


using the foregoing ink supply system even when a 
recording head requiring a large recovery amount 
is used as in a high-speed recording or the like. 
Therefore, it is possible to provide an ink jet ap- 

5 paratus capable of establishing the compatibility of 
the recovery amount between a usual recording 
head and a high-speed type recording head, and 
using a high-speed type recording head in a usual 
recording arrangement as well as improving the ink 

70 usage efficiency in the recovery process. 

Fig. 8 is a partially vertical section schemati- 
cally showing the principal structure of a second 
embodiment of the ink supply system of the ink jet 
recording apparatus to which the present invention 

75 is applied. The aforesaid intermediate filter 63 may 
be the one which can create the capillary force 
which is stronger than the negative pressure in the 
ink tank 19. Therefore, it may be possible to form 
this filter in the mesh type other than that de- 

20 scribed above. Here, in the second embodiment 
shown in Fig. 8, the intermediate filter 63 is formed 
by an aggregate of fine pipes. Any other parts than 
this structure in the present embodiment are es- 
sentially the same as those in the first embodiment 

25 shown in Fig. 7. Each of the corresponding parts 
are designated by the same reference marks, and 
the description thereof will be omitted. 

Fig. 9 is a partially vertical section schemati- 
cally showing the principal structure of a third em- 

30 bodiment of the ink jet recording apparatus to 
which the present invention is applicable. In the 
present embodiment, the intermediate filter 63 is 
structured by integrally forming the wall portion 
which has a plurality of fine holes 95 on the end 

35 portion of the ink supply tube 52. Any other parts 
than this structure in the present embodiment are 
essentially the same as those in the first embodi- 
ment shown in Fig. 7. Each of the corresponding 
parts are designated by the same reference marks, 

40 and the description thereof will be omitted. With 
the structures shown in Fig. 8 or Fig. 9, it is 
possible to achieve the same effects as in the first 
embodiment set forth above. 

Also, in each of the foregoing embodiments, 

45 the description has been made of the case where 
only one intermediate filter 63 is arranged, but it 
may be possible to embody the present invention 
with a structure whereby to provide two or more 
intermediate filters 62. In such a case, the recovery 

so amount is defined for a value greater than the 
volume each separated by the respective inter- 
mediate filters 63. Also, the one-time recovery 
amount can be just about one over a portion of 
-recovery operation. Fig. 10 is a partially vertical 

55 section showing the principal part of the ink supply 
system in which the intermediate filters 63 are 
provided at plural locations (three locations). With 
an arrangement of plural intermediate filters 63 

10 


BNSDOCI D: <E P 0596252A 1 > 


17 


EP 0 596 252 A1 


18 


such as this, it is possible to obtain the same 
effects as in the first embodiment set forth above- 
According to the embodiments described 
above, it becomes possible to mount the recording 
means (an ink cartridge or the like) which requires 
a large amount of recovery amount in total in a 
recording apparatus whose recovery amount per 
time is small, to maintain the compatibility for elimi- 
nating the restriction brought about by the limited 
recovery amount, to increase the possibility that 
the same recording head can be used in different 
recording apparatuses, and to enhance the produc- 
tion efficiency (more varieties in a small quantity 
each — limited varieties in a large quantity each) of 
recording means such as the ink jet cartridge. Also, 
in a recording apparatus, the recovery amount can 
be set at a constant value, which in turn improves 
the efficiency of design and fabrication. Further, 
even in the recording means (ink cartridge or the 
like) which requires a large recovery amount in 
total, it is possible to execute a usual recovery with 
a small recovery amount so that the wasteful con- 
sumption of ink can be reduced, hence improving 
the ink usage efficiency for recording. 

With-the adoption of a droplet discharging de- 
vice to which such an invention as this is ap- 
plicable, it is possible to demonstrate more effi- 
ciently the effects of the present invention, namely, 
the compatibility of the recovery amount between a 
usual recording head and a high-speed type re- 
cording head; the use of a high-speed type record- 
ing head in a usual recording apparatus; and the 
improvement of the ink usage efficiency in the 
recovery process. 

In this respect, each of the foregoing embodi- 
ments has been described by exemplifying a case 
of a serial type recording apparatus in which the 
recording head 16 is mounted on the carriage 7, 
but the present invention is equally applicable to a 
recording apparatus in which a line type recording 
head is used, which has a length to cover the width 
of a recording material totally or locally. Also, in the 
foregoing embodiments, the case is exemplified, in 
which the recording is executed by one recording 
head 16. However, the present invention is widely 
applicable to a color ink jet recording apparatus 
using a plurality of recording heads for the execu- 
tion of recording in different colors; to an ink jet 
recording apparatus for the gradational recording 
using a plurality of recording heads for the execu- 
tion of recording in a monochrome ink but having 
different densities; or to some others irrespective of 
the number of recording heads and recording col- 
ors while obtaining the same effects. 

Furthermore, in addition to the use of the ex- 
changeable ink jet cartridge 16 which is integrally 
formed by a recording head and an ink tank as 
described above, the present invention is equally 
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applicable to a recording apparatus in which the 
recording head and ink tank are individually formed 
and are connected by a tube and others, or to 
some other type irrespective of the arrangement 

5. mode of the receding head and ink tank while 
obtaining the same effects. 

In this respect, the present invention is ap- 
plicable to an ink jet recording apparatus using the 
recording means (recording head) which employs 

70 electro-mechanical transducers such as piezoelec- 
tric elements. However, the present invention is 
particularly effective in applying it to an ink jet 
recording apparatus of a type which discharges ink 
by the utilization of thermal energy, and produces 

75 excellent effects because with such a type of re- 
cording it is possible to attain a highly densified 
recording as well as a highly precise and fine 
recording. 

Regarding the typical structure and operational 

20 principle of such a type, it is preferable to adopt 
those which can be implemented using the fun- 
damental principle disclosed in the specifications of 
U.S. Patent Nos. 4,723,129 and 4,740.796. This, 
method is applicable to the so-called on-demand 

25 type recording system and a continuous type re- 
cording system. Particularly, however, it is suitable 
for the on-demand type because the principle is 
such that at least one driving signal, which provides 
a rapid temperature rise beyond a departure from 

30 nucleation boiling point in response to recording 
information, is applied to an electrothermal trans- 
ducer disposed on a liquid (ink) retaining sheet or 
liquid passage whereby to cause the electrothermal 
transducer to generate thermal energy to produce 

35 film boiling on the thermoactive portion of the re- 
cording head; thus effectively leading to the resul- 
tant formation of a bubble in the recording liquid 
(ink) one to one for each of the driving signals. 

By the development and contraction of the 

40 bubble, the liquid (ink) is discharged through a 
discharging port to produce at least one droplet. 
The driving signal is preferably in the form of 
pulses because the development and contraction of 
the bubble can be effectuated instantaneously, and, 

45 therefore, the liquid (ink) is discharged with quick 
response. The driving signal in the form of pulses 
is preferably such as disclosed in the specifications 
of U.S. Patent Nos. 4,463,359 and 4,345,262. In 
this respect, the temperature increasing rate of the 

so heating surface is preferably such as disclosed in 
the specification of U.S. Patent No. 4,313,124 for 
an excellent recording in a better condition. 

The structure of the recording head may be as 
shown in each of the above-mentioned specifica- 

55 tions wherein the structure is arranged to combine 
the discharging ports, liquid passages, and the 
electrothermal transducers as disclosed in the 
above-mentioned patents (linear type liquid pas- 
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sage or right angle liquid passage). Besides, the 
structure such as disclosed in the specifications of 
U.S. Patent Nos. 4,558,333 and 4,459,600 wherein 
the thermal activation portions are arranged in a 
curved area is also included in the present inven- 
tion. In addition, the present invention is effectively 
applicable to the structure disclosed in Japanese 
Patent Laid-Open Application No. 59-123670 
wherein a common slit is used as the discharging 
ports for plural electrothermal transducers, and to 
the structure disclosed in Japanese Patent Laid- 
Open Application No. 59-138461 wherein an open- 
ing for absorbing pressure wave of the thermal 
energy is formed corresponding to the discharging 
ports. In other words, these applications are possi- 
ble because a recording can be executed reliably 
and effectively according to the present invention 
irrespective of the modes of the recording head. 

Moreover, as described earlier, the present in- 
vention is effectively applicable to a full-line type 
recording head having the length corresponding to 
the maximum width of a recording material (record- 
ing medium) recordable by the recording appara- 
tus. Such a recording head may be the one struc- 
tured by combining a plurality of the recording 
heads or a single full-line recording head which is 
integrally formed. In addition, the present invention 
is effectively applicable to a serial type recording 
head as exemplified above; a recording head fixed 
to the main body of an apparatus; a replaceable 
chip type recording head for which the electrical 
connection with the main apparatus and the ink 
supply become possible when this chip is mounted 
in the main body of the apparatus; or to a cartridge 
type recording head having an ink tank integrally 
provided for the head itself. 

Also, it is preferable to additionally provide the 
recording head recovery means and preliminarily 
auxiliary means as constituents of the recording 
apparatuses of the present invention because these 
additional means will contribute to enabling the 
effectiveness of the present invention to be more 
stabilized. To name them specifically, such con- 
stituents are capping means for the recording 
head, cleaning means, compression or suction 
means, preliminary heating means such as elec- 
trothermal transducers or heating elements other 
than such transducers or the combination of those 
types of elements. It is also contribute to the effec- 
tiveness of the present invention in terms of a 
stabilized recording that the preliminary discharge 
mode is adopted aside from the regular discharg- 
ing for recording. 

Also, as described earlier, regarding the kinds 
or the number of the mounting recording heads, 
the present invention is extremely effective in ap- 
plying it not only to a recording mode in which only 
main color such as black or the like is used, but 


also to an apparatus having at least one of a multi- 
color mode with ink of different colors, *or a full- 
color mode using the mixture of the colors, ir- 
respective of whether the recording heads are in- 
5 tegrally structured or it is structured by a combina- 
tion of plural recording heads. 

Furthermore, in the embodiments according to 
the present invention set forth above, while the ink 
has been described as liquid, it may be an ink 

w material which is solidified below the room tem- 
perature but liquefied at the room temperature. 
Since the ink is controlled within the temperature 
not lower than 30 * C and not higher than 70 * C to 
stabilize its viscosity for the provision of the stable 

75 discharge in general, the ink may be such that it 
can be liquefied when the applicable recording 
signals are given. In addition, while positively pre- 
venting the temperature rise due to the thermal 
energy by the use of such energy as an energy 

20 consumed for changing states of ink from solid to 
liquid, or using the ink which will be solidified when 
left intact for the purpose of preventing the ink from 
being 'evaporated, it may be possible to adopt for 
the present invention the use of an ink having a 

25 nature of being liquefied only by the application of 
thermal energy, such as an ink capable of being 
discharged as ink liquid by enabling itself to be 
liquefied anyway when the thermal energy is given 
in accordance with recording signals, and an ink 

30 which will have already begun solidifying itself by 
the time it reaches a recording medium. 

In such a case, it may be possible to retain the 
ink in the form of liquid or solid in the recesses or 
through holes of a porous sheet such as disclosed 

35 in Japanese Patent Laid-Open Application No. 54- 
56847 or No. 60-71260 in order to enable the ink to 
face the electrothermal transducers. In the present 
invention, the most effective method for the various 
kinds of ink mentioned above is the one capable of 

AO implementing the film boiling method as described 
above. 

Moreover, as the mode of the recording ap- 
paratus according to the present invention, it may 
be possible to adopt a copying apparatus com- 

45 bined with a reader in addition to the image output 
terminal which is integrally or independently pro- 
vided for a word processor, computer, or other 
information processing apparatus, and further, it 
may be possible to adopt a mode of a facsimile 

so apparatus having transmission and reception func- 
tions. 

In other words, with the structure of each of the 
above-mentioned embodiments, it is possible to 
define each volume between the ink discharging 
55 ports and an intermediate filter, and between the 
intermediate filter and the filer at the ink leading- 
out port substantially equal to the recovery volume 
between the conventional ink discharging port and 
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the filter, respectively. Hence, it becomes possible 
to design the area of the filter at the ink leading-out 
port large. For example, even when ink in the part 
up to the ink tank (ink reservoir) turns back due to 
the fact that the recording head is left intact for a 
long time or the ink drop (reverse flow of ink) in the 
recording head occurs, among others, it is possible 
to recover the recording head by a two-time recov- 
ery operation with the provision of one intermediate 
filter. This means that by the first-time recovery 
operation the ink is raised to the intermediate filer, 
and then, by the second-time recovery operation, 
the ink is raised to the discharging ports. Moreover, 
the ink drop (reverse flow of ink) which tends to 
occur in the usual state of use stops at the location 
where the intermediate filter is arranged. Therefore, 
this can be recovered by a one-time recovery 
operation. In this way, with the provision of the 
intermediate filter, it becomes possible to recover a 
recording head which requires a large recovery 
amount (such as a head of a high-speed type) by 
increasing the number of recoveries (the number of 
intermediate filter + 1) to cover such an increased 
amount even in a usual recording apparatus which 
provides -only a small recovery amount. In a case 
of a usual recording head, it is also possible to 
recover it by a small recovery amount (one-time 
recovery). 

As clear from the above descriptions, accord- 
ing to the examples embodying the present inven- 
tion, a structure is arranged to provide an inter- 
mediate filter having holes which are good enough 
to create the capillary force greater than the nega- 
tive pressure in the ink reservoir portion between 
the ink discharging ports of a recording means and 
the ink leading-out port of the ink reservoir portion, 
thus making it possible to provide an ink jet record- 
ing apparatus capable of making the recovery 
amount compatible between a usual recording 
means and a recording means of a high-speed 
type; of making a recording means of a high-speed 
type usable in a usual recording apparatus; and of 
improving the ink usage efficiency in the recovery 
process. 

An ink supply mechanism which supplies ink 
from an ink container for storing ink to an ink 
discharging unit which discharges ink comprises a 
first filter member provided in an ink outlet section 
of the ink container; an ink supply passage which 
conductively connects an ink jet recording unit and 
the ink container for supplying ink from the ink 
container reservoir portion to the ink jet recording 
unit; and a second filter member provided in the 
ink supply passage between the ink discharging 
ports and the first filter member. The second filter 
member is provided with holes which create the 
capillary force greater than the negative pressure in 
the ink container. With the above structure, it is 


70 


possible to provide an ink jet recording apparatus 
capable of making the recovery amount compatible 
between a usual recording means and a recording 
means of a high-speed type, making a recording 
means of a high-speed type usable in a usual 
recording apparatus, and improving the ink usage 
efficiency in the recovery process. 

Claims 


1. An ink supply mechanism for supplying ink 
from an ink reservoir portion for storing ink to 
an ink jet recording portion having an ink dis- 
charging portion for discharging ink, said 
75 mechanism comprising: 

a first filter member provided in an ink 
outlet section of the ink reservoir portion; 

an ink supply passage for communicative 
an ink jet recording portion with said ink reser- 
20 voir portion for supplying ink from said ink 

reservoir portion to said ink jet recording por- 
tion; and 

a second filter member provided in said 
ink supply passage between an ink discharging 
25 port and said first filter member, said second 

filter member being provided with holes creat- 
ing the capillary force greater than the negative 
pressure in said ink reservoir portion. 

30 2. An ink supply mechanism according to Claim 
1 , wherein the volume in said ink supply pas- 
sage from said ink discharging port to said 
second filter member and the volume in said 
ink supply passage from said second filer 

35 member to said first filter member is substan- 

tially equal. 

3. An ink supply mechanism according to Claim 
1, wherein a volume in said ink supply pas- 

40 sage between the second filter member and 

the first filter member is more than or equal to 
90% and less than or equal to 95% of a 
volume in said ink supply passage between 
the ink discharge port and the second filter 

45 member. 

4. An ink supply mechanism according to Claim 
10, wherein a diameter of the first filter mem- 
ber is more than or equal to three times and 

so less than or equal to six times as larger as that 

of the second filter member. 

5. An ink supply mechanism according to Claim 
1, wherein a plurality of filter members dif- - 

55 ferent from said first filter member are pro- 

vided in said ink supply passage between said 
ink discharging port and said first filter mem- 
ber. 
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6. An ink supply mechanism according to any of 
Claims 1 to 5, wherein said second filter mem- 
ber is an aggregate of pipe members. 

7. An ink supply mechanism according to any of 
Claims 1 to 5, wherein said second filter mem- 
ber is provided by a wall portion having a 
plurality of holes integrally on the end portion 
of the ink supply passage. 

8. An ink supply mechanism according to any of 
Claims 1 to 5, wherein said ink jet recording 
portion is an ink jet recording head provided 
with electrothermal transducers generating 
thermal energy utilized for discharging ink. 

9. An ink supply mechanism according to Claim 
8, wherein said ink jet recording head dis- 
charges ink from said ink discharging port by 
utilizing the film boiling created by the thermal 
energy generated by said electrothermal trans- 
ducers. 

10. An ink jet cartridge provided with an ink reser- 
voir portion for storing ink, an ink jet recording 
head portion having an ink jet discharging port, 
an ink supply mechanism for supplying ink 
from said ink reservoir portion to said ink jet 
recording head portion, said cartridge compris- 
ing: 

a first filter member provided in an ink 
outlet section of the ink reservoir portion; 

an ink supply passage for communicating 
an ink jet recording portion with said ink reser- 
voir portion for supplying ink from said ink 
reservoir portion to said ink jet recording por- 
tion; 

a second filter member provided in said 
ink supply passage between an ink discharging 
port and said first filter member, said second 
filter member being provided with holes creat- 
ing the capillary force greater than the negative 
pressure in said ink reservoir portion; and 

a driving signal receiving portion for sup- 
plying a driving signals to said ink jet recording 
head portion to cause said ink jet recording 
head portion to discharge ink from said ink 
discharging port. 

11. An ink jet cartridge according to Claim 10, 
wherein the volume in said ink supply passage 
from said ink discharging port to said second 
filter member and the volume in said ink sup- 
ply passage from said second filer member to 
said first filter member is substantially equal. 

12. An ink jet cartridge according to Claim 10, 
wherein a volume in said ink supply passage 
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between the second filter member and the first 
filter member is more than or equal to 90% 
and less than or equal to 95% of a volume in 
said ink suppy passage between the ink dis- 
5 charge port and the second filter member. 

13. An ink jet cartridge according to Claim 10. 
wherein a diameter of the first filter member is 
more than or equal to three times and less 

w than or euqal to six times as larger as that of 

the second filter member. 

14. An ink supply jet cartridge according to Claim 
10, wherein a plurality of filter members dif- 

75 ferent from said first filter member are pro- 

vided in said ink supply passage between said 
ink discharging port and said first filter mem- 
ber. 

20 15. An ink jet cartridge according to any of Claims 
10 to 14, wherein said second filter member is 
an aggregate of pipe members. 

16. An ink jet cartridge according to any of Claims 
25 10 to 14, wherein said second filter member is 

provided by a wall portion having a plurality of 
holes integrally on the end portion of the ink 
supply passage. 

30 17. An ink jet cartridge according to any of Claims 
10 to 14, wherein said ink jet recording portion 
is an ink jet recording head provided with 
electrothermal transducers generating thermal 
energy utilized for discharging ink. 

35 

18. An ink jet cartridge according to Claim 17, 
wherein said ink jet recording head discharges 
ink from said ink discharging ports by utilizing 
the film boiling created by the thermal energy 

40 generated by said electrothermal transducers. 

19. An ink jet recording apparatus provided with an 
ink supply mechanism for supplying ink from 
an ink reservoir portion for storing ink to an ink 

45 jet recording portion having an ink discharging 

port, said apparatus comprising: 

a mounting portion for mounting the ink jet 
recording portion; 

a head driving signal providing portion for 
so generating a driving signal to drive said ink jet 

recording portion; 

a first filter member provided in an ink 
outlet section of the ink reservoir portion; 

an ink supply passage for communicating 
55 an ink jet recording portion with said ink reser- 

voir portion for supplying ink from said ink 
reservoir portion to said ink jet recording por- 
tion; and 
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a second filter member provided in said 
ink supply passage between the ink discharg- 
ing port and said first filter member, said sec- 
ond filter member being provided with holes 
creating the capillary force greater than the 5 
negative pressure in said ink reservoir portion. 

20. An ink jet recording apparatus according to 
Claim 19, wherein the volume in said ink sup- 
ply passage from said ink discharging ports to 10 
said second filter member and the volume in 

said ink supply passage from said second filer 
member to said first filter member is substan- 
tially equal. 

75 

21. An ink jet recording apparatus according to 
Claim 19, wherein a volume in said ink supply 
passage between the second filter member 
and the first filter member is more than or 
equal to 90% and less than or equal to 95% of 20 
a volume in said ink supply passage between 

the ink discharge port and the second filter 
member. 

22. An ink jet recording apparatus according to 25 
Claim 19, wherein a diameter of the first fitter 
memeber is more than or equal to three times 

and less than or equal to six times as larger as 
that of the second filter member. 

30 

23. An ink jet recording apparatus according to 
Claim 19, wherein a plurality of filter members 
different from said first filter member are pro- 
vided in said ink supply passage between said 

ink discharging port and said first filter mem- 35 
ber. 

24. An ink jet recording apparatus according to 
any of Claims 19 to 23, wherein said ink jet 
recording apparatus is provided with a carriage ao 
enabling said ink jet recording portion to travel 

in a given direction. 

25. An ink jet recording apparatus according to 

any of Claims 19 to 23, wherein said ink jet 45 
recording apparatus is provided with a convey- 
ing mechanism conveying a recording medium 
to a recording area where a recording is ex- 
ecuted by said ink jet recording portion. 

50 

26. An ink jet recording apparatus according to 
any of Claims 19 to 23, wherein said second 
filter member is an aggregate of pipe mem- 
bers. 

55 

27. An ink jet recording apparatus according to 
any of Claims 19 to 23, wherein said second 
filter member is provided by the wall portion 
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having a plurality of holes integrally on the end 
portion of the ink supply passage. 

28. An ink jet recording apparatus according to 
any of Claims 19 to 23, wherein said ink jet 
recording portion is an ink jet recording head 
provided with electro-thermal transducers gen- 
erating thermal energy utilized for discharging 
ink. 

29. An ink jet recording apparatus according to 
Claim 28, wherein said ink jet recording head 
discharges ink from said ink discharging ports 
by utilizing the film boiling created by the 
thermal energy generated by said electrother- 
mal transducers. 
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FIG. 2 
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FIG. 4 
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FIG. 5 
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FIG. 7 
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